Phosphatidylinositol 3-kinase coordinately activates the MEK/ERK and AKT/NFkappaB pathways to maintain osteoclast survival.
We have examined highly purified osteoclasts that were generated in vitro from murine co-culture of marrow precursors with stromal support cells and have found evidence of activation of the MEK/ERK and AKT/NFkappaB survival pathways. Many mature marrow-derived osteoclasts survived for at least 48 h in culture whether or not they are maintained with stromal cells. Moreover, supplementing purified osteoclasts with RANKL and/or M-CSF had no impact on their survival pattern. In addition, spleen-derived osteoclasts generated with RANKL and M-CSF treatment exhibited a similar survival pattern. Blocking MEK, AKT, or NFkappaB activity resulted in apoptosis of many, but not all, of the osteoclasts in purified marrow-derived osteoclasts, marrow-derived osteoclasts co-cultured with stromal cells, and spleen-derived osteoclasts maintained with RANKL and M-CSF. These data support that both the MEK/ERK and AKT/NFkappaB pathways contribute to osteoclast survival. Since PI3K has been shown to activate either of these pathways, we have examined its role in osteoclast survival. PI3K inhibition caused apoptosis of nearly all osteoclasts in purified and co-cultured marrow-derived osteoclasts and spleen-derived osteoclasts maintained with RANKL and M-CSF. Interestingly, in marrow-derived co-cultures, the apoptotic response was restricted to osteoclasts as there was no evidence of stromal support cell apoptosis. PI3K inhibition also blocked MEK1/2, ERK1/2, and AKT phosphorylation and NFkappaB activation in purified osteoclasts. Simultaneous blockage of both AKT and MEK1/2 caused rapid apoptosis of nearly all osteoclasts, mimicking the response to PI3K inhibition. These data reveal that PI3K coordinately activates two distinct survival pathways that are both important in osteoclast survival.